Arsenic-induced hepatic mitochondrial toxicity in rats and its amelioration by diallyl trisulfide.
The present investigation was aimed to investigate the possible protective role of diallyl trisulfide (DATS) against arsenic (As)-induced hepatic mitochondrial toxicity in rats. Mitochondria were isolated from the liver tissue of rats from all the groups. Lipid profile, lipid peroxidation, antioxidant enzyme activities, hepatic function enzymes, mitochondrial swelling, cytochrome c oxidase activity, mitochondrial Ca(+)-ATPase and Na(+)/K(+)-ATPase activity, mitochondrial calcium content and mitochondrial enzyme activities were measured. Short-term As exposure (5 mg/kg bw/d for 28 d) caused liver damage as evidenced by changes in activities of liver enzymes. The effects of As were coupled with enhanced reactive oxygen species generation, mitochondrial swelling, inhibition of cytochrome c oxidase, complex I-mediated electron transfer, decreased Ca(2+)-ATPase and Na(+)/K(+)-ATPase activity, a reduction in mitochondrial calcium content, changes in indices of hepatic mitochondrial oxidative stress, significant increase in mitochondrial lipid peroxidation products and alterations in mitochondrial lipid profile. Significant decreases in mitochondrial antioxidants and tricarboxylic acid cycle enzymes were also found in the liver mitochondria of As-induced hepatic mitochondrial toxicity in rats. As also increased hepatic caspase-3 activity and DNA fragmentation. All these apoptosis-related molecular changes caused by As could be alleviated by supplementation with DATS, which likely suggests a protective role against As-induced hepatotoxic changes and hepatic mitochondrial toxicity. The protective effect of DATS on the liver mitochondria was evidenced by altering all the changes induced by As. Free radical scavenging and metal chelating activities of DATS may be the mechanism, responsible for the protective action against As-induced mitochondrial damage in liver.